Hereditary pancreatitis was first described by Comfort and Steinberg (1952) , from the Mayo Clinic. They described a family with 4 definite and 2 suspected cases of chronic relapsing pancreatitis starting in childhood or young adult life. The pattern of inheritance appeared to be an autosomal dominant one with incomplete penetrance. Four other families were described in the ensuing years from the Mayo Clinic (Gross and Comfort, 1957; Gross, 1958; Gross et al., 1962) . The findings in those families confirmed the dominant mode of inheritance of the condition and the early age of onset of the attacks of pain. Gross et al. (1962) reported in addition that 4 of these 5 families had aminoaciduria. Most of their work on this was confined to one family (the K kindred) who appeared to have a lysine-cystine aminoaciduria. ' This work forms part of an MD Thesis accepted by the University of Cambridge.
Received for publication 7 July 1977 The first family described outside the Mayo Clinic was reported by Cornet et al. in 1962 from Nantes in France. Information on another family from the United States was published soon after (Gerber, 1963) and since then there have been over 35 families reported in the world literature. These families have come from all over the world; however, apart from the Indian family of Choudhry et al. (1971) all have come from patients of European ancetry. There have been two relatively recent reviews of the condition from the United States by McElroy and Christiansen (1972) and Kattwinkel et al. (1973) .
The only reports of hereditary pancreatitis from the United Kingdom have been by Nash (1971) and a large family from Newcastle (Sibert, 1975) . A study was made on these and other families in England and Wales to investigate the natural history of the condition, the evidence for genetic heterogeneity, the pattern of inheritance, and the urine amino acids. A 190 genetic linkage study using blood and saliva markers was also undertaken.
Patients and methods
Nine families were ascertained in England and Wales (by correspondence with paediatricians, paediatric surgeons, and physicians and surgeons with a known interest in pancreatic disease). Seven of these were studied in depth and visited personally. Two other small families with only 2 affected members were not because most family members were dead.
As Only a few patients have had serious problems, and the majority have had symptoms which would be best described as a nuisance only. IV.4 in the H. family (Fig. 3) and IV.9 in the Du. family (Fig. 4) have had serious incapacitating disease needing surgical intervention. IV.23 in the H. family (Fig. 3) (Fig. 5) ), or worry, or emotional upset (for example, III.1 in the Co. family ( Fig. 6 ) who had a bad attack of pain at the time of his father's death). Occasionally patients have had attacks during reducing diets; however, it may be that stress rather than starvation is the important factor here. Several patients from several families have felt that fatty food has brought on pain and some have limited their fat intake because of this. Some patients have been thought to have had less pain after being either put on low fat diets (family H. IV.23 ( Fig. 3 ) and family B. IV.9 (Fig. 7) ) or pancreatic supplements (family B. 11.4) by their medical advisers. Sarles and Gerolami-Santandrea (1972) Malabsorption also appears to be an uncommon complication of hereditary pancreatitis. Only 4 patients in the 7 families have definite pancreatic insufficiency; one of these had a total pancreatectomy and the other 3 were all from one family (the B. family). The two members of the non-visited Hu. family had pancreatic insufficiency and they may represent a separate disease entity. Calcification of the pancreas was found in 7 patients and was also found in the 2 members of the E. family (Fig. 9) from Liverpool. However, only a minority of patients have had x-rays of the abdomen so a true incidence of calcification cannot be estimated in this series.
Pseudocyst of the pancreas also occurs infrequently from the evidence available, and was only found definitely in 4 patients. Haemorrhagic pleural effusion secondary to the pancreatitis was also found in 4 patients. This complication is less common in British families than in the French family of Bon (1971 Comfort and Steinberg (1952) , and similar changes were found by Gerber (1963) and by other authors. Robechek (1967) found dilated ducts with hypertrophy of the sphincter of Oddi in 2 of his patients. They improved after sphincterotomy; however, 2 of the patients of McElroy and Christiansen (1972) also had apparent hypertrophy of the sphincter but were not improved by the operation. The ducts were normal in 3 of the patients of Gross and Comfort (1957) . The only definite duct abnormality found has been in the family of Cornet et al. (1962) (later brought up to date by Bon (1971) ). The operative pancreatograms clearly showed dilated pancreatic ducts in all the patients operated on (14 cases). There was no evidence of obstruction and the degree of dilatation makes it unlikely these were secondary changes. The early age of onset, high incidence of malabsorption, and pleural effusion makes this family unusual in several ways.
Three patients had pancreatograms in the present series; one showed normal ducts (H. family IV.2), one a possibility of minor narrowing at the ampulla (H. family IV.23), and one an irregular structure of the duct of Wirsung 4 to 5 cm from the ampulla, probably secondary to inflammation (Du. family III.9). Definite information on the aetiology of hereditary pancreatitis There have been two other aetiological theories for hereditary pancreatitis. Moretti and Nussle (1971) suggested that an abnormally viscous pancreatic juice may be responsible. Adham et al. (1968) found a reduced serum trypsin binding activity in some of their patients; however, there were no significant abnormalities of alpha-1-antitrypsin in 16 patients of the present series.
(F) GENERAL GENETIC CONSIDERATIONS The family trees from the 7 families studied in detail from England and Wales -confirm the autosomal dominant mode of inheritance of hereditary pancreatitis. The incomplete penetrance of the gene found in other families throughout the world has also been confirmed. For example in the H. family, III.8, 11.7, and 11.8 clearly carry the pancreatitis gene but have never had symptoms. Indeed, the disease is extremely variable between family members. In the Du. family, IV.7 has had severe attacks of pain from th'e age of 4 years; however, her father 111.3 has had only attacks of mild discomfort which he felt were hardly worth mentioning. There is no evidence of a sex-linked gene. Males and females are approximately equ;ally represented (males 33, females 39), and there is no difference in the severity of the disease between the sexes. Moreover there are many instances of maleto,mal,e transmission.
The age of onset of symptoms of the patient is diagrammatically represented in Fig. 10 . The mean age of onset is 13.6 years though there are clearly two peaks. One peak is between the ages of 3 and 7 years with a maximum of 9 cases with an age of onset at 5 years. There is another smaller peak between 16 and 19 years, with 5 cases with an age of onset at 17 years. This second smaller peak is probably not evidence of genetic heterogeneity but because patients first take alcohol in quantity at about this age. Several of the cases with ages of onset at this time had attacks after alcohol, and alcohol may bring out the inherited tendency that would not have perhaps manifested itself until later in life. Fig. 11 shows that 81% of patients have developed symptomns before 20 years of age. Sarles (1973) stated that with the possible exception of the family of Nash (Sm. family in this series) adult onset cases had not been observed in the same families as the childhood onset cases. The oldest age of onset in the Sm. family is 17 years. Nevertheless, the H. family, the B. family, the Du. family, the K. family, and probably the Se. family all have members with onset in both age groups. Indeed the 7 families studied and the family from Liverpool appear to suffer from the same genetic disorder. There are many similarities and the differences between families are no greater-'than the within-family variation. There is some evidence of genetic heterogeneity, however, with the family of Dr Sheila Waller of the Central Middlesex Hospital whose members had chronic pancreatitis with relatively little pain, finally dying of carcinoma of the pancreas. Riccardi et al. (1975) have suggested that the morphine prostigmine test should be used for genetic counselling, provoking attacks of pain in patients who have the gene but no symptoms. I have no personal experience with this; however, I doubt if it would often be of value and might be potentially dangerous if a severe attack was produced. A full history from the patient and close relatives may reveal mild symptoms in the past and is essential for adequate genetic counselling for patients with this condition. The mild nature of many patients' symptoms, the improvement of the condition with age, and the relatively low complication rate, make the outlook for a parent with the condition rather brighter than the 4 chances out of 10 risk of a child being affected might make it appear.
It is 'disappointing not to have found more families in England and Wales with the condition, despite correspondence with many doctors of varying disciplines. However, there is evidence that, though a rare condition, it may be more common than realised. Of the one area searched comprehensively (the South Glamorgan area), two apparently unrelated families were found. This is in the relatively small population of the order of 400 000. Similarly in Newcastle with a less comprehensive search there were two families again apparently unrelated. If this sort of incidence were repeated throughout England and Wales there would be many more than 7 families. 
